Exercise Restores Dysregulated Gene Expression in a Mouse Model of Arrhythmogenic Cardiomyopathy.
Arrhythmogenic cardiomyopathy (ACM) is a myocardial disease caused mainly by mutations in genes encoding desmosome proteins ACM patients present with ventricular arrhythmias, cardiac dysfunction, sudden cardiac death, and a subset with fibro-fatty infiltration of the right ventricle predominantly. Endurance exercise is thought to exacerbate cardiac dysfunction and arrhythmias in ACM. The objective was to determine the effects of treadmill exercise on cardiac phenotype, including myocyte gene expression in myocyte-specific desmoplakin (Dsp) haplo-insufficient (Myh6-Cre:DspW/F) mice. 3 months old sex-matched wild type (WT) and Myh6-Cre:DspW/F mice with normal cardiac function, as assessed by echocardiography, were randomized to regular activity or 60 minutes of daily treadmill exercise (5.5 kJ work per run). Cardiac myocyte gene expression, cardiac function, arrhythmias, and myocardial histology, including apoptosis, were analyzed prior to and after 3 months of routine activity or treadmill exercise.Fifty seven and 781 genes were differentially expressed in 3- and 6-month old Myh6-Cre:DspW/F cardiac myocytes, compared to the corresponding WT myocytes, respectively. Genes encoding secreted proteins (secretome), including inhibitors of the canonical WNT pathway, were among the most upregulated genes. The differentially expressed genes (DEGs) predicted activation of epithelial-mesenchymal transition (EMT) and inflammation, and suppression of oxidative phosphorylation pathways in the Myh6-Cre:DspW/F myocytes. Treadmill exercise restored transcript levels of 2/3rd (492/781) of the DEGs and the corresponding dysregulated transcriptional and biological pathways, including EMT, inflammation, and secreted inhibitors of the canonical WNT. The changes were associated with reduced myocardial apoptosis and eccentric cardiac hypertrophy without changes in cardiac function. Treadmill exercise restored transcript levels of the majority of dysregulated genes in cardiac myocytes, reduced myocardial apoptosis, and induced eccentric cardiac hypertrophy without affecting cardiac dysfunction in a mouse model of ACM. The findings suggest that treadmill exercise has potential beneficial effects in a subset of cardiac phenotypes in ACM. Patients with arrhythmogenic cardiomyopathy (ACM) are advised to avoid physical exercise, because of potential adverse outcomes. To gain insights into the molecular mechanisms, we performed a randomized study testing effects of treadmill exercise on cardiac phenotype and myocyte gene expression in a mouse model of ACM. Genes involved in epithelial mesenchymal transition, inflammation, metabolism and WNT pathways were most dysregulated in cardiac myocytes isolated from the ACM mice. Exercise restored 2/3 of the ∼ 800 differentially expressed genes, rescued the main dysregulated pathways, and induced eccentric cardiac hypertrophy without affecting cardiac function. The findings suggest treadmill exercise might have partial salutary phenotypic effects in ACM.